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Radio Corporation of America, a corporation of 
Delaware 

Application December 10, 1936, Serial No. 115,078 
5 Claims. 

My present invention relates to detecting 
amplifying networks, and more particularly to an 
audio amplifier circuit arranged to be fed by a 
diode detector With constant bias. 

It is the established practice to transmit the 
audio voltage developed by a diode detector to a 
following audio amplifier tube through a ca 
pacitor. This amplifier may be part of a Com 
bination diode and amplifier, as the 55 or duplex 
diode-triode type of tube, or it may be a sepa 
rate unit. Whenever capacity coupling is en 
ployed it is necessary to utilize a grid resistor in 
the input circuit of the audio amplifier in order 
to maintain the input grid at Some steady bias. 
The grid resistor is in shunt to the diode load 
resistor, and is the cause of distortion when car 
rier signals of high modulation percentage are 
detected. When the audio amplifier grid is di 
rectly connected to the negative end of the diode 
load resistor, and no grid leak is used, the absence 
of an alternating current load permits detection 
of signals modulated to the order of 100% With 
out cut-off distortion. Heretofore the Serious de 
fect in the directly connected grid arrangement 
has been that the biasing voltage varies with 
carrier amplitude, and the grid voltage may be 
zero in the absence of carrier unless an initial 
bias is provided; or the biasing voltage may in 
crease to cause amplifier plate current cut-Off 
with strong carrier. Clearly, such a method is 
impracticable, except for a carrier of more or 
less fixed amplitude. 

It may, therefore, be stated that it is one of 
the main objects of my present invention to em 
ploy the advantages inherent in a detector circuit 
employing a directly connected audio grid ar 
rangement, and yet-avoid the varying bias Wolt 
age arising with carrier amplitude variation. 
Another important object is to reduce distor 

tion in a detector-amplifier network, and partic 
ularly distortion due to operation on a non-linear 
portion of the characteristic for weak signals and 
cut-off distortion. With strong signals. 
Another important object of the invention is 

to avoid cut-off distortion in a netWork of the 
type which includes a diode detector having its 
load resistor directly connected to the audio grid 
of a following audio amplifier, and wherein a sec 
ond diode is used which provides an equal and 
opposite voltage to maintain the audio grid at a 
constant bias regardless of carrier amplitude. 
Another object of the invention may be stated 

to reside in the provision of a signal receiving 
system wherein the detector is of the diode type, 
and the following audio amplifier has its input 

(C. 250-2) 
grid directly connected to a point on the detector 
load resistor; an auxiliary Woltage Source pro 
viding the normal operating bias for the audio 
grid and the varying biasing potential developed 
across the detector load resistor by varying car- 5 
rier amplitude being substantially neutralized 
by a second diode detector circuit which is con 
nected to the audio grid in Such a manner that 
the neutralization is secured. 

Still other objects of the invention are to im- 10 
prove generally the efficiency and reliability of a 
diode detector directly coupled to an audio am 
plifier and more especially to provide constant 
bias diode detector circuits which are not only 
reliable in operation, but economically manu- 15 
factured and assembled in radio receivers. 
The novel features which I believe to be char 

acteristic of my invention are set forth in par 
ticularity in the appended claims; the invention 
itself, however, as to both its organization and 20 
method of operation will best be understood by 
reference to the following description taken in 
connection with the drawing in which I have 
indicated diagrammatically several circuit or 
ganizations whereby my invention may be car- 25 
ried into effect. 
In the drawing: 
Fig. 1 shows a circuit arrangement embodying 

one form of the invention, 
Fig.2 shows a modification of the arrangement 30 

in Fig. 1, and 
Fig. 3 shows still another modification of the 

invention. 
Referring now to the accompanying drawing, 

Wherein like reference characters in the different 35 
figures designate similar circuit elements, the 
circuit arrangement shown in Fig. 1 comprises 
that portion of a signal receiving system which 
is essential to a proper understanding of the in 
Vention. It is to be understood that the receiving 40 
System in Fig. 1 may be of the superheterodyne 
type, or it may be of the tuned radio frequency 
amplifier type. In either case, the audio detector 
comprises a tube having a cathode 2 and anode 
3. The signal input circuit 4 includes the sec- 45 
Ondary winding 5 of input transformer T; the 
condenser 6 being connected in shunt across the 
winding 5 and tuning the circuit 4 to the op 
erating Signal frequency. The primary circuit, 7 
of transformer T is resonated to the same op- 50 
erating freqency, and, if the receiver is of the 
Superheterodyne type, then it will be understood 
that circuits 4 and l are fixedly tuned to the 
Operating I. F. Of course if the receiver is of the 
tuned radio frequency type, then the condensers sis 

  



10 

5 

20 

25 

30 

50 

55 

O 

35 

70 

5 

2 
6 would be variable and have the rotors thereof 
arranged for mechanical uni-control adjustment 
With the rotors of the variable condensers in the 
preceding signal transmission stages. 

It is not believed necessary to describe the 
Various netWorks which precede the transformer 
T when the receiver is of the Superheterodyne 
type. It is only believed necessary to point out 
that the circuit I will be disposed in the plate 
of the last I. F. amplifier tube, or in the plate 
of the first detector tube. Between the anode 
3 and cathode 2 is connected a series path which 
includes the tuned input circuit 4 and load re 
sistor 8, the condenser 9 being connected in 
shunt with resistor 8 and acting as an I. F. by 
pass condenser. The audio amplifier f0 has its 
input grid connected by the connection 2 
to the anode terminal of load resistor 8. The 
cathode 3 of tube 0 is connected to ground 
through the bias resistor f4, the by-pass con 
denser 5 being shunted across resistor 4. The 
amplified audio energy is transmitted through 
the audio coupling condenser 6 to the remain 
der of the audio utilization network, and the lat 
ter may comprise additional audio amplifiers, or 
may be the final reproducer of the System. The 
plate of audio amplifier 0 may be connected to 
a desired positive potential source through the 
resistor l; or through the primary of an audio 
transformer Where one is used. 
The detector tube includes within its en 

Velope a Second anode 9, the latter being con 
nected to the cathode 2 through a path which 
includes the choke coil 20 and resistor 2. The 
condenser 22 is connected between cathode 2 
and cathode 3, and the resistor 23 is connected 
in shunt across resistor 2 and condenser 22. 
I. F. energy, is impressed upon the diode anode 
9 through a path which includes condenser 24; 
and the latter is connected betWeen the high 
alternating potential side of input circuit 4 and 
the anode Side of choke coil 20. The lead 8 
connects the junction of condenser 22, and re 
Sistor 23 to the Cathode side of resistor f4. 
The arrangement in Fig. 1 avoids the cut-off 

distortion which arises in prior arrangements 
When directly connecting the audio amplifier grid 
to a point. On the load resistor. It Will be seen 
that this is accomplished by employing a sec 
Ond diode that provides a carrier-derived bias 
ing Voltage Which is equal and opposite in po 
larity to the biasing Voltage causing distortion 
and derived from the diode detector. Both the 
audio Voltage and direct current voltage de 
veloped across resistor 8 are passed directly to 
the grid f of audio amplifier 0. The same 
I. F. voltage delivered to the diode 3-2 is in 
pressed on the diode 2-9 by means of cou 
pling condenser 24. The I. F. choke 20 prevents 
loss of I. F. voltage, but Offers no resistance to 
the passage of direct current through it and 
through resistor 2f; the latter resistor func 
tioning as the load resistOr for the rectification 
network which includes diode 2-9. The re 
sistor f4 functions as the biasing resistor for 
providing the fixed operating bias for the audio 
grid f , and the direct current voltage developed 
across it is impressed upon the audio grid f 
through the path which includes connection f2, 
resistor 8, resistor 2 and resistor 23, 

If resistors 8 and 2 are made of the same, 
or. Substantially the same, Value, then the direct 
current voltage set up across these resistors are 
equal in magnitude. Since the audio grid 
is connected to the cathode of tube 9 through 

2,144,606 
resistors 8 and 2 f, and since the direct current 
Voltages acroSS these resistors are in polarity 
Opposition, it will be seen that the direct cur 
ient Voltages developed across resistors 8 and 
2 cancel out insofar as the effect thereof on 
audio grid f f is concerned. In other words, the 
audio grid will be maintained at a negative 
bias which depends solely upon the direct cur 
rent voltage developed across resistor 4. The 
audio voltage developed in the detection proc 
ess is impressed upon the audio amplifier through 
two paths; one of these is the connection ?2, and 
the other of these paths includes the larger Con 
denser 22. The audio voltage across resistor 2 
is suppressed so far as grid is concerned. 
If the condenser 22, being of relatively large 
capacitance, were shunted across resistor 2, 
the direct current, Voltage developed across the 
atter would be higher than that acroSS resis 
tor 8 when carrier signals of high modulation 
percentage were received; reaching a value of 
twice that across resistor 8 when the modula 
tion is equal to 100%. In order to prevent this 
resistor 23 is employed as a filter element to 
prevent condenser 22 from charging to the mod 
ulating signal peaks. The condenser 24 is small, 
and is selected to have a relatively low imped 
ance to the carrier signal Only. 
The arrangement in Fig. 2 differs from that 

shown in Fig. 1 in that the diode rectifier 9-2 
is energized by a coil 5’ which is coupled to 
the primary circuit 7. The circuit element des 
ignations in this modification correspond to simi 
lar ones in Fig. 1. It is noted, however, that 
condenser. 39 is an I. F. by-pass condenser for 
resistor 2. It is not believed necessary to de 
scribe the modification of Fig. 2 in any further 
detail, since it functions in exactly the same 
nanner as the arrangement in Fig. 1. The sole 
exception resides in the fact that the I. F. energy 
is impressed upon the rectifier network 2-9 
by means of the magnetic coupling between the 
primary circuit 7 and the input coil 5'. 

It is to be clearly understood that in the al 
rangement of Figs. 1 and 2 the double diode tube 
may be replaced by a pair of independent 

diode tubes, and in that case the cathodes of the 
tubes would be at a common potential; for ex 
ample, a tube of the 6H6 type can be employed. 
Furthermore, the audio amplifier G may be in 
cluded. Within the same tube envelope as the 
electrodes of the two diodes. In Such a case, the 
Cathode for the audio anpifier Section WOuld 
have to be independent of the connor Cathode 
of the two diodes. Furthermore, it is not essen 
tial to the present invention to utilize an auxil 
iary diode circuit to neutralize the carrier-derived 
voltage developed across the detector load resistor. 

In Fig. 3 there is shown a circuit arrangement 
wherein the Sane result is Secured by replacing 
the auxiliary diode circuit With a circuit, Oper 
atting as a direct current Voltage amplifier. In 
this circuit arrangement the audio grid f is con 
nected through the lead 2 to the anode side of 
load resistor 8. The cathode 2 of the diode de 
tector f is connected to the -B terminal of the 
direct current voltage Supply source through lead 
3. The Cathode 3 of audio anpifier f is con 
nected to the -B terminal through a path which 
includes lead 32 and the biasing resistor 33. The 
plate of amplifier 0 is connected to the --B 
terminal through a path which includes the pri 
mary winding of the audio coupling transformer 
T. The plate of tube 49 is connected by lead 
4f to --B terminal, and the control grid 50 of 

O 

15 

20 

25 

30 

40 

45 

iO 

s 5 

GO 

is: 

t 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2,144,606 
tube A is connected to a desired intermediate 
point on load resistor 8 through lead 60. 
The initial bias for the grids of tubes and 4 

is supplied by the voltage drop across resistor 33. 
With an incoming Signal the direct current Volt 
age drop acroSS resistor 8 tends to drive the audio 
grid more negative. The same Voltage drop, 
or a Suitable portion thereof, also makes the 
grid 5 more negative, and this in turn reduces 
the voltage drop across resistor 33. It will, 
therefore, be seen that the point on biasing 
resistor 33 is in effect made more positive with 
respect to cathode 3, so that the Woltage drop 
across biasing resistor 33 is equal and opposite 
in polarity to that across resistor 8. Hence under 
the influence of input signal energy, the grid f 
remains at a constant direct current potential 
With espect to Cathode 3. The condensers 8 
and 8 function to prevent amplification of audio 
Signals by tube 4; the latter serves as a direct 
current amplifier. 
Without in any Way intending to restrict the 

Scope of the present invention and merely by 
Way Of Specific example and illustration, the foll 
lowing magnitudes are given for certain of the 
circuit einents of the aforedescribed circuit air 
rangements; 

Resistors 8 and 21=250,000 to 500,000 ohms. 
Resistor 23=250,000 ohms. 
Condensers 9, 24 and 30=100 to 200 m. m. f. 
Coil 20s-50 millihenry low loss choke. 
Condenser 22s-1.0 mif. Or larger. 
In Fig. 3, resistor 8 and condenser 9 may be of 

the same order of magnitude as the correspond 
ing circuit elements in Fig. 1. The magnitude 
of resistor 33 depends on the characteristics of 
tubes A and . Condensers 80 and 8 should 
be of large capacity, of 2 mif. Or more. 
While have indicated and described several 

Systems for cariying my invention into effect, it 
Will be apparent to One skilled in the art that 
my invention is by no means limited to the par 
ticular organizations shown and described, but 
that many modifications may be made without 
departing from the Scope of my invention as Set 
forth in the appended claims. 
What I claim is: 
1. In combination with a diode detector of the 

type which includes a load resistor across which is 
developed audio and direct current voltage com 
ponents from Signals impressed on the detector 
circuit, an audio amplifier including at least a 
cathode, an input grid and an output electrode, 
means for impressing the said voltage components 
Upon said audio grid, and additional means, re 
sponsive to Signal carrier amplitude Voltage at 
the detector input circuit, for Substantially neu 
tralizing a change in Said direct current voltage 
component, said last means Comprising an elec 
tron discharge device adapted to produce a direct 
current voltage which has a magnitude equal to 
a change in said direct current Voltage compo 
nent, but is of opposite polarity. 

2. In combination with a diode detector of the 
type which includes a load resistor across which is 
developed audio and direct Current Voltage Com 
ponents from signals impressed on the detector 

3 
circuit, an audio amplifier including at least a 
Cathode, an input grid and an output electrode, 
means for impressing the said Voltage cornponents 
Upon said audio grid, and additional means, re 
sponsive to signal carrier amplitude voltage at 
the detector input circuit, for substantially neu 
tralizing a change in said direct current, Voltage 
Component, said last means comprising a Second 
rectifier circuit, which includes a second load re 
sistor developing a direct current voltage from 
impressed signals, and which second direct cur 
rent Voltage is of a magnitude equal to Said first 
direct current voltage but is of opposite polarity, 
and means for establishing said audio grid at a 
desired negative bias With respect to the audio 
amplifier Cathode. 

3. In combination. With a diode detector circuit 
adapted to produce an audio Voltage and direct 
current voltage from impressed signals, an audio 
amplifier having its input electrodes connected to 
the detector circuit for utilizing the audio and 
direct current voltages, a second rectifier circuit, 
adapted to produce a direct current voltage from 
impressed signals, an auxiliary direct current 
Voltage Source for maintaining the audio ampli 
fier input electrodes at a predetermined potential 
difference, and nineans for impressing the direct 
current voltage from the rectifier circuit upon 
Said audio input electrodes in Such a manner that 
the direct current Voltages from both detector and 
rectifier circuits are in polarity opposition. 

4. In combination with a diode detector of the 
type which includes a load resistor across which 
is developed audio and direct current voltage 
COmponents from Signals in pressed on the de 
tector circuit, an audio amplifier including at 
least a Cathode, an input grid and an output elec 
trode, means for impressing the said voltage com 
ponents upon said audio grid, additional means 
responsive to signal carrier amplitude voltage at 
the detector input circuit, for substantially neu 
tralizing a change in Said direct current voltage 
component, said last means comprising an elec 
tron discharge tube having an impedance in its 
Space current path across which is developed a 
direct current voltage, means for impressing at 
least a portion of the direct current voltage com 
pOnent upon the input electrodes of Said last tube, 
and means for impressing the voltage developed 
acroSS Said impedance upon the input electrodes 
of Said audio amplifier in a polarity Sense to neu 
tralize said biasing potential change. 

5. A method of operating a signal receiving sys 
tem of the type comprising a detector and an 
audio amplifier, which includes the steps of in 
pressing the direct current and audio voltage 
components of detected signals upon said ampli 
fier, establishing a predetermined potential differ 
ence between the input electrodes of Said audio 
amplifier, deriving a second direct current voltage 
from impressed signals which is independent of 
the first direct current voltage, and impressing 
the second direct current Voltage upon said audio 
amplifier in a polarity Sense Such as to counter 
act any tendency of Said first direct current volt 
age to change said predetermined potential differ 
eCe. 
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